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Summary 
Three areas that provide a cross section of 
physical and economic conditions under which 
sorghum grain is produced, handled and stored were 
selected for study of storage and handling facilities 
and practices by commercial grain storage operators. 
The High Plains produces slightly less than half, 
the North Central area about one-fourth and the 
Coastal Bend less than one-tenth of the sorghum 
g a i n  grown in Texas. 
Commercial storage space in the State more than 
doubled during 1955-60. Grain stocks in storage 
increased even more rapidly. Storage space in 1955 
was 71 percent occupied on January 1, whereas the 
much greater space in 1960 was 82 percent occupied. 
Grain sorghum increased from less than half to 
almost three-fourths of total grain stored. More than 
four-fifths of stored sorghum grain in 1960 was under 
loan or forfeited to CCC and more than one-fourth 
was more than 2 years old. 
About one-fifth of the .grain storages in Texas 
than a third were 3,000 to 6,000 bushels. Most I 
the operators had similar capacities for loading a 
as for receiving. Labor requirements for handlir 
receipts increased as the conveyor capacity increav 
but not proportionately. Consequently, those ai* 
receiving capacities in excess of 8,000 bushels p1 
hour required less than one-third as much labor 111 
1,000 bushels of receipts as those with less than 4,111 
bushels per hour. The High Plains had hi811 
capacities for receiving and loading out by colr 
parable size storages than the other two areas, 
All storages run moisture tests when recei\ir 
grain and more than 90 percent inspect for co~iri 
tion. A larger proportion in North Central Te\ 
than in the other two areas also tests for forci: 
matter, tests weight, insects and the general conditic 
of the grain. Only about one-third of the operati1 
segregated grain sorghum and most of them did 
on the basis of moisture, although some indicati 
insect infestation and foreign matter were used a t  
basis. 
are over 1-million-bushel capacity and- slightly less 
than one-fourth are from one-half to 1 million bushels. Many operators set maximum moisture contclnl 
The 259 million bushels of additional storage space l3  Percent at which R1lr 
built during 1955-60 in the areas studied were about a charge, and Operators On the Hi: 
evenly divided between additions to facilities already Plains tend to have higher maximums acceptnhl 
existing in 1955 and new storages. There was a without drying charge than in the other two alo 
marked shift from upright to flat storage and from is practically 
the use of concrete to steel in storage structures. storages in the Coastal Bend. About three-foul~t 
The shift was caused mainly by lower initial invest- the On the High have dryers 
ment costs, ease of construction, potential for greater pared with less than in North 
portability, anticipation of more flexibility in use Texas. The continuous flow drier is twice 7 
and rapid adoption of aeration systems particularly numerous as the batch type. 
adaptable to fiat storage operations. All storages in the Coastal Bend and nine-tent!\) 
Most of the sorghum grain handled by storages 
on the High Plains was moved to terminals and other 
storages, although exports and sales to feeders and 
truckers were important outlets. Exports, shipments 
to terminals and other storages, and sales to feed 
mills were important outlets in North Central Texas; 
exports were the major outlet in the Coastal Bend. 
of those in the other areas were equipped to aaal 
part or all their stored grain. More than four-fifrL 
of the storage space in the Coastal Bend was equipprl 
for aeration compared with slightly less than t v h l  
thirds in the other two areas. About one-foali) 
of the storages had automatic temperature sendn,\ 
systems while others relied on deep bin probes 1 
other methods of determining grain temperature!, 
I 
About four-fifths of the sorghum grain receipts Most storage operators fumigate their storc 
at storages were by truck, but three-fourths of the sorghum grain and a majority do it themsell( 1
shipments out were by rail. There was a noticeable although slightly less than one-fourth hire tor8 
increase during 1955-59 in the proportion of both mercial firms. A majority of the operators in ti 
receipts and shipments moved by truck. About three- Coastal Bend and North Central Texas use thi 
fourths of the storages had receiving capacities of aeration system for fumigation while almost half 1 
1,500 to 12,000 bushels per hour and slightly less those on the High Plains use gravity. I 
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4 PRODUCTION EXPLOSION OF SORGHUM GRAIN in the i past two decades, accompanied in the 1950's by 
,11qe increases in carryover stocks, has taxed facilities 
'OI moving, handling, storing and marketing the crop. 
Tile Texas crop is a large proportion of the nation's 
*i1[;11 production. MJith Gulf port shipping points 
'lit export at Houston, Galveston and Corpus Christi, 
 lie State is a focal point of handling and storage 
~lol~lerns facing the sorghum grain industry. 
The average annual sorghum grain production 
111 the United States increased from 56 million 
11u)hels in the late 1930's to 442 million in the late 
I .  The 1960 crop was estimated at almost 
20 million bushels. Texas annual production aver- 
yed 30 million bushels in the late 1930's, 212 million 
11 the late 1950's and about 258 million bushels in 
l ( l iO.  
Carryover stocks in the nation increased from 
1:)s than 8 million bushels in 1953 to about 582 
i~illion in 1960. This almost equaled the 585 million 
')~t~liels produced in 1959. 
Off-farm grain storage facilities in Texas regis- 
u ~ e t l  phenomenal increases, especially during the 
'liO's. This was largely in response to increased pro- 
lurtion ant1 carryover stocks of sorghum grain, 
lrllough increased production and carryover of other 
lr,~ins also required additional space. Commercial 
 in storage space increased from 105 million bushels 
11 1915 to 680 million bushels in 1960. I t  was esti- 
~l,rtet l  a t  768 million bushels in January 1961. 
The expansion in storage facilities was accom- 
llisl~etl in part by operators undertaking new ventures 
110 were initially limited in knowledge and experi- 
nce of grain storage operations. In  addition there 
licurred changes in utilization patterns, in the market 
rlucture, in functions performed by storage installa- 
(111s and in the use of better equipment and tech- 
iques in handling, storing and preserving sorghum 
win in storage. Thus, even the experienced storage 
~perators faced new situations. 
Aeration wai; developed and flat storage installa- 
i r)t ls became more feasible and a more prominent 
11.t of commercial storage facilities as a consequence. 
There has been constant pressure to harvest grain at 
higher moisture content to reduce field losses. 
'Kc~pectively, associate professor and former assistant professor, 
Ikpartment of Agricultural Economics and Sociology. 
Drying facilities at storage installations have become 
more common in the High Plains in the past 6 years. 
Some storage -operators feel the advent of hybrid 
sorghums, and increased irrigation of sorghums, in- 
tensified the problem of preserving the <grain in 
storage. 
SCOPE A N D  PROCEDURE 
This is one of two studies on storage and market- 
ing of Texas sorghum grains. The  first was a study 
of marketing patterns and on-farm storage by sorghum 
producers. This portion covers the marketing, stor- 
age and handling practices of local commercial storage 
operators. T h e  third study will analyze alternative 
storage, drying, aeration and fumigation practices and 
evaluate their relative efficiencies and costs. 
The  present study was designed to determine 
(1) the movement pattern of sorghum grain into and 
out of storage, (2) the relative importance of total 
sorghum grain and CCC and carryover stocks of 
sorghum in the use of storage space, (3) the facilities 
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portions were 70 percent for sorghum grain a111 
27 percent for wheat. Small amounts of oats nol' 
barley are grown. 
Ei~ure 1. Sorghum grain producing areas studied. 
for handling, drying and storing grain and (4) the 
practices used in  receiving, loading out and main- 
taining the quality of stored grain. T h e  purpose 
was t o  determine and describe changes in  conditions 
and practices i n  recent years, rather than prescribe 
what they should be under assumed efficiency con- 
ditions. 
Three areas of the State were delineated for 
study, Figure 1, to provide a representative cross- 
section of the widely varying physical and economic 
conditions under which production, marketing and 
storage of sorghum grains are conducted. A brief 
description of each area is provided so the results may 
be compared with other areas and states. 
High Plains Area 
Area I, the High Plains, is the heaviest sorghum 
grain producing area in  the State. Most of the area 
has an  elevation from 3,000 to 4,000 feet. Its level 
topography is well suited to large acreage and mecha- 
nized farming operations. I t  is characterized by low 
precipitation, low relative humidity and relatively hot 
summer and cold winter temperatures. M7inter 
temperatures below freezing are common. Since 
harvest occurs from September through November, 
the temperature of new grain moving into storage 
is not high. 
Sorghum grain production is well established. It  
expanded from 54 to 166 million bushels during 
1949-59. There is considerable irrigation where 
underground water supplies are available. Sorghum 
grain is grown under both drylancl and irrigated 
conditions. 
Sorghum grain competes with wheat for storage 
space in the northern part of the area. In  1949 
sorghum grain contributetl 35 percent and wheat 63 
percent to total grain production. In  1959 the pro- 
Sorghum is the main grain crop in the snuthr~ 
part of the area. I t  contributed 88 percent in ]'Ill 
and 96 percent in 1959 to total grain productiorl 
Most of the increase in acreage of sorghum grain I I I  
the High Plains during the 1950's was on acre~lc 
diverted from wheat in the northern part and 0 
acreage diverted from cotton in the southern p ~ n  
Commercial storage space in the High P ~ ~ I I I  
increased from 51 million bushels in 1949 to ?;I 
million bushels in 1959. T h e  storage space was I ( \ '  
than half as large as total grain production in 1'11° 
but was 27 percent greater than grain production i r l  
1959. Storage space further increased to about 5\1 
million bushels by 1961, 40 percent greater than ir 
1959. 
An increasing proportion of total cornmela 1 
storage space has been in larger units. None of t11 
storage approved by CCC under the Uniform GIJ I I  
Storage Agreement in 1949 was larger than 2.5-rial 
lion-bushel capacity; whereas, 28.5 percent of the sper 
in  1959 and 39 percent of the space in 1961 wai I I ~ ,  
units over 2.5-million-bushel capacity. 
The  high ratio of storage space to grain pro1 
tion in 1959, further increase of 40 percent in st01 
space by 1961, and the increasing proportion of ~ I I I ~ I  
storage space in large units suggests that oper,ltiil 1 
of grain elevators in the area depend to a consider~~l~ll 
extent on carryover stocks and grain shipped in [rnn~ 
other states (anticipating later export from Gulf p1)11 
shipping points) to fill their facilities. 
North Central Texas I 
Most of area 11, North Central Texas, is be~uic~ll 
500 and 1,000 feet elevation. Annual precipitatlc1n1 
averages between 35 and 45 inches. However, bec,l~b I 
of its interior position, the relative humidity i ~ ,  n 
moderate than i t  is in the Coastal Bend. Mininl 
January temperatures at weather stations in the 
fall below zero and below freezing temperatures 
common. Most of the sorghum grain is harvestec 
August and September. 
Sorghum grains compete with corn, oat5 C I I I  
wheat for storage facilities. Total grain protlucr~(lr 
increased from about 37 million bushels in 191'1 I 
60 million bushels in 1959. Sorghum grain incrc,i\cl 
from one-tenth of the total in 1949 to four-tenth 
1959, and wheat remained about the same a t  ( 
tenth of total production. Corn production tlcclr~ 
from about half of the total grain proclucetl in  I 
to slightly less than three-tenths in 1959, and o,~tc \ I  
three-tenths to two-tenths of the total. Expans~oa 
sorghum grain acreage during the 1950'3 occo~ 
primarily on land diverted from cotton and co111 
Commercial storage space increased froill 
million bushels in  1949 to 144 million bushcl, 
1 
";9. It increased another 20 percent to 172 million 
lu\liely by 1961. T h e  expansion in  storage installa- 
I ~ I I S  occurred in all size groups. Those less than 
~\l l ,CIf lC)  bushels capacity contributed about 16 per- 
, nl to total capacity in recent years compared with 
1 percent in 1949. 
C;trryover stocks anel movements of grain from 
'her  areas have influenced storage expansion. How- 
. ( I ,  the high ratio of storage space to grain procluc- 
~ I ~ I I I  i l l  the area is influenced by the large grain 
*ol;rge installations in Fort UTorth that have func- 
1111lct1 permanently as seconclary marketing facilities 
mccn local storage installations, from whom they 
ccive grain, and mill ancl export buyers. Storage 
ll~rallations in excess of 2.5-million-bushel capacity 
li~i~ributecl about 56 percent to total storage space 
11 Sort11 Central Texas in both 1949 and 1959. 
toastal Bend 
The elevation ol: most of area 111, the Coastal 
; ~ n t l ,  is less than 250 feet. Annual rainfall averages 
nl )  20 to 26 inches but its nearness to the Gulf causes 
I,iti~e humidity to be a serious problem. Summer 
ml~eratures are high, ancl winter temperatures rela- 
vrl! mild. Minimum temperatures recorclecl a t  the 
'11le1-ent weather stations in  the area are above zero 
11tl below freezing temperatures in  winter are rare. 
1,11\.eyt occurs in June and July. New crop sorghum 
7 , l i n  moving into storage has a t  least 2 months of 
outside temperatures. 
Total grain production, which consists almost 
irogether of sorghum grain, increased from less than 
l~lillion bushels in  1949 to 30 million i n  1959. 
tlldlurn grain had its advent as a major crop in 
' 3 c  area after widespread use of the combine, ancl 
1tietie3 suitable for combine harvesting, were estab- 
\lletl in the late 1930's and early 1940's. Acreage 
\p;111sion was mostly on acres diverted from cotton. 
Most storage facilities are comparatively new. 
omnlercial storage approvecl by CCC was less than 
million-bushel capacity in 1949. I t  increased to 
I- nill lion-bushel capacity in 1959, 10 percent greater 
'1,111 grain production in the area that year. Only 
Ibol~t 3 million bushels of space were added from 
li!M 1. Much of the increase in  storage space was 
I units less than 1-million-bushel capacity. The  
p;~n~ion of storage facilities was probably more a 
yonse to increasing local grain procluction than to 
, i n  shipments from other areas. Some of the larger 
iilities at Corpus Christi are secondary grain facili- 
I \  rather than local storage installations ancl serve 
'11. export trade. 
'vocedure ;' . 
i\ random sample of commercial storage installa- 
111s was drawn in each area ancl clata were obtained 
~)ersonal interview of managers or other responsible 
~sonnel. T h e  92 storage units studiecl were about 
'percent of all commercial grain storage installations 
I (he three areas. Higher percentages for samples 
TABLE 1. SAMPLE AND TOTAL NUMBER OF STORAGE INSTALLATIONS 
BY SIZE GROUPS 
Number and proportion by size 
Area All Less than 500,000- 1,000,000- 2,500,000 
sizes 500,000 999,000 2,499,999 bushels bushels bushels bushels and above 
- - 
No. 
High Plains 
Total 351 
Sample 4 6  
North Central 
Total 174 
Sample 2 7  
Coastal Bend 
Total 50 
Sample 19 
All areas 
Total 575 
Sample 92 
No. % No. % No. % No. % 
175 5 0  81 23 74 21 21 6 
1 9 4 1  13 28 11 24 3 7 
115 6 6  34 2 0  16 9 9 5 
15 56  5 18 4 15 3 11 
24 48  1 7  34 8 16 1 2  
- 7 39  10 5 0  2 11 
in  North Central Texas and the Coastal Bencl were 
advisable because of the smaller number of storage 
installations in those areas. 
A check of sample units against all units by size 
categories showed the sample to represent the total 
as shown in Table 1. Information from sample 
elevators on amounts of different kinds of grain in 
storage, although not precisely comparable in point 
of time to Crop Reporting Estimates of storage stocks, 
were not inconsistent with those estimates for the 
1960 seasoa. Thus, checks on size and kinds of grain 
stored showed sample elevators with a pattern similar 
to all elevators in each of the three areas studied. 
Information from the Agricultural Stabilization 
and Conservation Service and the State Crop ant1 
Livestock Reporting Service was used to supplement 
data obtained by field interview. 
STORAGE SPACE AND ITS UTILIZATION 
Storage Capacity and Stocks 
T h e  1956-60 period was used to study adjust- 
ments in storing, handling and moving sorghum grain 
in  the State. Under the stimuli of rapidly increased 
TABLE 2. OFF-FARM STORAGE CAPACITY O N  JANUARY 1, 1955 
AND 1960, PERCENTAGE INCREASE I N  STORAGE SPACE AND 
PROPORTION OF TOTAL STATE CAPACITY BY AREAS' 
Area 
Total off-farm 1960 space Proportion of 
storage space as a total space percent of in the State 
1955 1960 1955 space 1955 1960 
- 1,000 bushels - -- Percent - - 
High Plains 132,100 31 0,789 235 44 4 7  
North Central 107,000 165,148 154 36 25 
Coastal Bend 15,300 37,881 248 5 6 
Others 45,600 145,402 31 9 15 22 
Texas 300,000 659,220 220 100 100 
'Source: Based on data in Texas Grain Storage Statistics, Texas 
Crop and Livestock Reporting Service, AMS, U. S. Department of 
Agriculture, Bulletin 5, March 1960. "The capacity totals reflect 
storage at  rice warehouses only to the extent that the storage has 
been approved by the Commodity Credit Corporation for storing other 
grains than rice." This does not affect data in the areas studied 
since no rice is grown and handled in those areas. 
5 
TABLE 3. OFF-FARM JANUARY 1 GRAIN STORAGE CAPACITY AND 
STOCKS, STOCKS AS PERCENT OF CAPACITY. AND KIND OF GRAIN 
AS A PERCENT OF TOTAL GRAIN STOCKS, TEXAS, 1955-60' 
off-farm stocks as Kind of grain as percent 
Year Storage stocks percent of total stocks 
January 1 capacity of Sorghum 
grain2 capacity grain Wheat Others 
Million bushels - - - Percent - - - 
1955 300 214 71 42.2 55.0 2.8 
1956 320 227 71 47.0 50.0 3.0 
1957 360 225 62 50.3 47.2 2.5 
1958 390 31 3 80 64.8 31.6 3.6 
1959 567 456 80 69.9 27.1 3.0 
1960 659 543 8 2 72.6 26.2 1.2 
'Source: Texas Grain Storage Statistics, Texas Crop and Livestock 
Reporting Service, AMS, U. 5. Department of Agriculture, Bulletin 5, 
March 1960. 
'Includes sorghum grain, corn, wheat, oats, barley and rye. 
production, the increased carryover stocks each year, 
and movements of out-of-state CCC stocks into Texas, 
off-farm storage capacity (excluding facilities han- 
dling only rice) increased from 300 to 659 million 
bushels, Table 2. An estimated 70-million-bushel 
capacity was added by 1961. Demand for storage 
space gave much of the impetus to increase capacity. 
The  areas studied had 85 percent of the State's 
total storage in  1955 and 78 percent in 1960. T h e  
greatest increase in quantity of storage occurred in 
the High Plains, the largest production area. In  
1960 the area had 311 million bushels or 47 percent 
of the off-farm space. The  Coastal Bend had only 
6 percent. 
TAThile total storage space was mushrooming to 
more than twice the 1955 capacity, storage stocks were 
increasing even more rapidly, Table 3. In  1955, the 
300-million-bushel capacity was 71 percent occupied 
while in  1960 the 659-million-bushel capacity was 
82 percent occupied. 
Grain sorghums and wheat account for more 
than 97 percent of all stocks in  storage. Sorghum 
Figure 2. Most elevators are fairly well equipped to handle 
receipts by truck. 
grain has steadily increased. In  1955, sorghun~\ 
occupied about 42 percent of the space and in 19611 
about 73 percent, at the expense of wheat. Althou~b 
the percentage of wheat occupancy declined by molt 
than one-half during the period, the actual amolirir 
in storage increased from 118 to 142 million bushel\ 
Additions and New Elevators 
The most profitable size of a countji grain ctor 
age facility depends on demand, as well as cost all; 
technological conditions. The  marked increaec la  
total storage capacity and size of individual unite 11 1 %  
largely in response to changes in the structure (1; 
demand for storage. 
Formerly the feasible size of a country stol.;~? 
facility was restricted by the amount of grain pnlr i :  
locally and moved into marketing channels. Tllcrc 
have been three major changes affecting demand ill' 
storage. First, not only has production of grain ir! 
local areas increased, but the proportion which mow 
into marketing channels (especially feed grains) a l i ~ ~  
increased. Second, stocks of Government grain 11rI1I 
in  storage from year to year increased. Third, oat. 
of-state grain stocks have moved into storage facilili~' 
in Texas built along the routes to the export shipl~ill: 
points at  Houston, Galveston and Corpus Christi. .\,' 
a result of these changes, motivation to increase stcli. 
age facilities was influenced less by local grain I X ~ ~  
duction and influenced more by outside forces. 
T o  meet the demand for more storage cp ,~ ( i  1 
capacity was added to existing facilities and n c l  
storage installations were built. Individual st01 ,ICL 
were larger, indicating an increase in the most p1o111 
able size. The  259 million bushels of capacity atltlo' 
from 1955-60 were about evenly divided between I I ~  1 
installations and expansion of existing fatiliili 
Table 4. 
I n  the High Plains and Coastal Bend, moct I I L ~  
space came from expansion of existing faciliticc l r  1 
North Central Texas, however, more than four-lrlri ) 
of the additional space came from new storage$. 711 
reasons explain this (I) the ease with whicl o u ~ i  1 
state stocks can be moved into the areas along L I I I I I ~  I 
TABLE 4. INCREASE I N  STORAGE SPACE BY ADDITIONS TO ELFV4. 
TORS EXISTING I N  1955 AND BY NEW ELEVATORS, 1955-60 
- I 
oportion of I 
Increase in storage capacity, 
1955-60 Pr 
Areas By additions By new tncreose by 
to storages storages Total ~ d d i -  ) existing built after increase' tions s,orog+ , 
in 1955 1955 
- - - 1,000 bushels - - - - Percent - 
High Plains 97,564 81,125 178,689 54.6 454 
North Central 10,172 47,976 58,148 17.5 8 2 1  
Coastal Bend 14,362 8,219 22,581 63.6 364 
All areas 122,098 137,320 259,418 47.1 5 2 9  
'Source: Data in the table are based an CCC-approved storage. 
 h he difference between 1955 and 1960 total capacities is show 
in Table 2. 
1 
WE 5. STORAGE SPACE BY PERIOD OF CONSTRUCTION AND TYPE wood, wood and steel, and ~ o o d  ancl concrete ma- 
OF STRUCTURE terials. About four-fifths of the upright storage was 
J,~,, bpe Storage capacity by  period when constructed constructed of concrete. 
of structure Prior to 1956 1956-60 inclusive After 1955 there was a definite swing towarcl 
steel in both flat and upright structures except in 
1,000 bushels1 Percent 1,000 bushels1 Percent 
d q h  Plains 
the High Plains where concrete was useel in upright 
flat 29,062 22 142,951 8 o structures. Larger units were built in that area and 
Upright 103,038 78 35,738 2 0 
hrth Central 
Flat 52,430 49  44,192 7 6  
Upright 54,570 5 1 13,956 24 
:oosfal Bend 
Flat 2,907 19 20,097 8 9 
Upright 12,393 8 1 2,484 11 
?'I areas 
flat 84,399 33 207,240 8 0 
Upright 1 70,001 6 7  52,178 2 0 
iluontities given in the table are total storage space quantities 
cllototed in proportions determined from the sample survey. 
1 1 1  routes, and (2) older facilities predominate in 
i c  ;rca ancl are more difficult to acld to because of 
,~gn,  location ancl limited lancl for expansion. 
111 the type of structure built there was a marked 
ill1 t lrom upright to flat storage buildings, Table 5. 
n 1955 about two-thircls of the capacity in the sample 
!(,I\ was upright. Only about one-fifth of the 
I ~ ) , I (  i ty added after 1 955 is upright. 
Flat structures have several aclvantages over up- 
,:II($ for storing grain. Less capital investment per 
11,liel of storage is needecl, thereby easing credit 
qoirements. Flat storage may be adaptable for 
licr uges when not needecl for grain storage. And 
n,~lly, flat storages are well adapted to the use of 
 tion. on. 
There also were shifts in the construction ma- 
.iials usecl for new facilities in the 1956-60 period, 
I',!l)le 6. In  flat storages constructed before 1956, 
i , ~ u t  43 percent of the capacity was steel, 42 percent 
there was a considerable shift to flat structures. Up- 
right concrete structures were built mainly to main- 
tain what they consider a proper upright to flat space 
ratio. The general use of steel in all areas is explained 
mainly by lower initial investment costs, especially 
in smaller capacities, ease of installing or adding to 
existing facilities, greater probability and greater 
potential for shifting to other uses. 
Some storage operators s torecl grain on the ground 
temporarily in the peak season, while others were 
forced to refuse storage space-particularly for sorghum 
grain-in one or more of the years 1956-60. Despite 
these space shortages only a few operators hacl deFinite 
plans to expand facilities clue partly to the increas- 
ingly uncertain future demancl for storage. Much of 
the uncertainty was caused by expectations oE possible 
policy changes in the management of CCC ,grain 
stocks. Less than 10 percent of the operators hacl 
definite plans to increase their storage capacity. More 
recent developments have justified their reluctance to 
build additional storage. 
Merchandising and Turning Space 
Merchandising space is that used to handle grain 
brought in for early sale or transfer ancl held for only 
a short time. In  many facilities 90 percent or more 
of total space is used throughout the year for <grain 
storage, much of which is more than 1 year old. As 
the new grain crop comes in, it must either be moved 
through the merchandising space or old grain must 
be moved out to make room for the new grain. Most 
:Icrete and the remaining 15 percent divided-among storage operators attempt to keep merchandising space 
TABLE 6. STORAGE SPACE BY SPECIFIED MATERIAL AND TYPE OF STRUCTURE1 
Area and con- Storage built prior to 1956 Storage built 1956-60 inclusive 
'ruttion material Flat structures Upright structures Flat structures Upright structures 
"gh Plains 
Steel 
Concrete 
Others' 
lorth Central 
Steel 
Concrete 
Others' 
:33sta1 Bend 
Steel 
Concrete 
Others' 
!I1 areas 
Steel 
Concrete 
Others' 
1,000 bushels Percent 
86.8 
5.0 
8.2 
16.0 
64.0 
20.0 
100.0 
43.3 
41.5 
15.2 
1,000 bushels Percent 
8 .O 
84.2 
7.8 
15.0 
82.0 
3.0 
38.5 
59.4 
2.1 
12.5 
81.7 
5.8 
1,000 bushels 
141,521 
1,430 
36,017 
5,568 
2,607 
20,097 
Percent 
99.0 
1 .o 
81.5 
12.6 
5.9 
100.0 
95.4 
2.7 
1.9 
1,000 bushels Percent 
17.1 
81.3 
1.6 
90.5 
9.5 
100.0 
40.7 
58.2 
1.1 
iomple proportions were applied to total storage capacities by  areas to obtain estimates of quantities in the table. 
ntludes wood, steel and concrete and steel and wood structures. 
Turning is more commonly practiced in the Hi$ 
Plains and, since harvest occurs later, more grain I S  
stored and less merchanclisecl than in other a1.w 
Apparently, merchandising activity by storage opeit 
tors in North Central Texas is important. S e v e ~ ~ '  
operators estimated more than one-fourth of thtil' 
space was needed for that purpose. 
: :: 
Use of Storage Space 
The use of grain storage facilities in Texas i s  
characterized by (1) the dominance of sorgbon~: 
among the grains stored, (2) the heavy role of 1 1 1 8  
CCC in storage operations and (3) the large proliil!. 
tion of space used for carryover stocks, mostly gl.;li~; 
already forfeited to CCC. These conditions van ~ I I  
intensity but are sufficiently prevalent in all are;i\ I,! 
justify some concern with the effect of governmcnl 
programs to reduce production and carryover stock5 
Figure 3. Aeration was adopted at a rapid rate after its 
development. A majority o f  elevators now have all or part o f  on the grain storage industry. 
their facilities equipped for aeration. Facilities were used at or near capacity l c . \ ~ l > ~  
at a minimum to store as much grain as possible and 
at the same time receive all grain delivered to their 
facilities at harvest to maintain "good will." 
Operators with no  aeration facilities, or insuffi- 
cient facilities to care for total capacity, need vacant 
space to turn their grain while it is in storage. Too, 
many operators with aeration facilities still practice 
turning. If turning is not required during the harvest 
season, space used for merchandising can later be used 
lor turning. Although operations of merchandising 
and turning may supplement each other, the storage 
operator under normal conditions considers storage 
utilization capacity as somewhat less than total storage 
capacity. 
Storage operators estimated that slightly less than 
6 percent of the total space in  1960 was needed for 
merchandising and turning. Individual estimates 
varied, depending on the extent of their merchan- 
dising activities and their needs for turning. 
during the peak of the season in both 1955 ant1 I i r i l 1 '  
Table 7. Slightly less than three-fourths of all q1,1,r 
stored in 1955 was sorghum and this increa5etl I 
four-fifths by 1960. With minor exceptions, sorqliol , 
is the only grain stored in the Coastal Rentl, u1111 I 
is the main competitor for storage space in the  HI^ 
Plains, and corn, wheat and other grains competc I I  
North Central Texas. 
I I Sorghums held by CCC, both under loan C I I I  
forfeited, were slightly less than four-fifth5 ol all 1 
sorghum stored in 1955 and slightly more than lo111 
fifths in 1960. Considerable amounts of sorghunl !r 
storage are carryover stocks, mostly CCC grain, tlu 
have been in storage for some time. An estirnfi~c1 
115 of the 398 million bushels of sorghum storoi I P /  
1960 were more than 2 years old, Table 8. Onl\ I '  
percent of all sorghum stored in the High P~,IIII \  
compared with about halt in the other two areas, I\ 
more than 2 years old. I 
TABLE 7. USE OF STORAGE SPACE BY SORGHUMS AND OTHER GRAINS AT PEAK OF SEASON, 1955 AND 1960' I 
Total Ratio of Area and 
storage Space used for all Space used for sorghum sorghum to Space wed year grains at peak grain at peak all grains 
Of I for sorghum s O , $ ~ ~  
space 
stored by CCC' total stored 
- 
1,000 bushels 1,000 bushels Percent 1,000 bushels Percent Percent 1,000 bushels Percent 
High Plains 
1955 132,100 125,495 95 97,754 74 7 7  60,766 62 
1960 310,789 304,573 98 242,415 78 80 195,797 8 1 
North Central 
1955 107,000 104,860 98 66,340 62 63 56,710 85 
1960 165,148 160,194 9 7  120,558 73 75 105,695 88 
Coastal Bend 
1955 15,300 14,382 94 14,382 94 100 13,158 91 
1960 37,881 34,851 92 34,851 92 100 31,441 90 
All areas 
1955 254,400 244,737 9 6  178,476 70  73 137,054 77 
1960 513,818 499,618 9 7  397,824 7 7  80  332,933 84 
'Proportions were determined from the sample study. Quantities were determined by exterpolating these percentages to total storage spl 
the areas for the years specified. 
'Includes grain both under loan and forfeited to CCC. 
Sorghum grain stored Storage installations with 
over 2 years sorghum stored over 2 years 
1,000 bushels Percent Number Percent 
Yigh Plains 41,21 1 17 133 38 
'lorlh Central 55,457 4 6  117 6 7 
Coastal Bend 1 8,471 53 4 2 83 
$11 areas 11 5,139 2 9 292 5 1 
Percentage figures in the table are computed from the study sample. 
Ouontity figures are exterpolations based on the sample percentages 
applied to the total sorghum grain stored and number of elevators. 
Hovement of Sorghum Grain from Storages 
Tile movement pattern of sorghum grain from 
K , I I  storage installations to different market outlets 
',I\ modiiied after World War 11. In part this 
llcul-red in response to the changing demand structure 
'01 feet1 grain in general and sorghum grain in 
M I  [icular. 
The rather straightforward local-terminal-mill or 
\port movement of grain that formerly was char- 
crcristic of the grain tracle was already disrupted by 
1Pli3. About two-fifths of the sorghum grain handled 
11 1959 moved to terminal and other storage installa- 
I O I I ~ ,  ancl one-fourth directly to export. A large 
~lol~ortion of this was CCC stocks moved at govern- 
~erlt request, Table 9. Movement to other storage 
n\tallations represents the government's efforts to 
11~1- space for new grain before harvest and the rather 
~~nstant pressure of growing stocks on the limited 
iolnge space during the 1950's. Many so-called 
Iocnl" storage installations performed functions com- 
111,lble with those that formerly characterized the 
l~ninal installation operation. 
Terminal and other storage installations were 
tic most important outlet for sorghum grain handled 
I ~lle High Plains in both 1955 ancl 1959, whereas 
\port was more important in the other two areas. 
ilhile the proportion of total sorghum grain handled 
11,ct went into exports was lower in 1959 than in 
'Ii5 in all areas, the total quantity exported in 1959 
was greater. There was considerably more sorghum 
grain handled overall in 1959 than in 1955. 
There was an increase in the proportion sold 
directly to feeders from 1955 to 1959 in the High 
Plains. This reflects an increase in feeding operations 
in that area in recent years. There were more sales 
to truckers in the High Plains than in the other two 
areas. This reflects truck movement of sorghum grain 
from the area to Arizona ancl California markets. 
Feed mills were a significant outlet for sorghum grains 
in North Central Texas because of a heavy concen- 
tration of feed milling in the area. Quite a few local 
- w 
feed mills in the area are associated with grain storage 
operations. 
Terminals are well established in the High Plains. 
Most of the cooperative elevators are tied in with 
terminals which pay patronage refunds. They should 
continue to be an important outlet in that area. 
Feeding operations will probably continue to expand 
in Arizona and California and locally in the area. As 
a consequence, the trend toward direct sales to feed 
dealers will probably continue. 
Some have speculated about the integration of 
feeding operations with commercial grain storage in 
the High Plains. Decreasing carryover stocks and 
increasing amounts of unused storage may induce 
efforts toward both integration and "(grain bank" 
operations. These coulcl become important in other 
areas as well, especially if future livestock prices are 
favorable relative to grain prices. 
HANDLING FACILITIES AND PRACTICES 
The  type of equipment used and practices fol- 
lowed by storage operators in receiving, handling, 
storing and loading out grain affect the operational 
cost and the ability to adequately handle peak season 
movements. This study was designed to indicate 
equipment and practices most commonly used and 
their variations among storage units and between 
areas. Results do not reflect relative efficiency. 
Information will complement the more detailed cost 
TABLE 9. DISPOSAL OF SORGHUM GRAIN HANDLED I N  1959 
Disposal of sorghum grain handled1 
liiposal outlet 
High Plains North Central Coastal Bend All areas 
1,000 bushels 
Ilpped to terminal and 
other storages 15,828 
:red in own feed mill 260 
',Id to other feed mills 
, ~ l d  direct to feeders 2,854 
'old to truckers : 1,297 
:(port 3,892 
(~mained in storage 1,816 
"her 
Total 25,947 
Percent 
61 
1 
11 
5 
15 
7 
100 
1,000 bushels Percent 
2 1 
5 
14 
2 
1 
3 1 
2 3 
3 
100 
1,000 bushels 
6 0  1 
2 
86 
5,239 
2,577 
86  
8,589 
Percent 
7 
2 
1 
6 1 
3 0 
1 
100 
1,000 bushels Percent 
4 2 
2 
3 
7 
3 
2 7 
15 
1 
100 
Jato computed from that provided by those storages in the study that provided sufficient information to allocate the grain sorghum they 
iandled to the different outlets. 
:~gures that were less than one-half of one percent of the total in each area were discarded in the analysis. 
TABLE 10. RECEIPTS AND SHIPMENTS OF SORGHUM GRAIN BY TYPE 
OF TRANSPORTATION, 1955 AND 1959 
shipments of sorghum grain from the High Plait:!' 
to Arizona and California. 
Rail Truck 
Area 
1955 1959 1955 1959 
High Plains 
North Central 
Coastal Bend 
All areas 
High Plains 
North Central 
Coastal Bend 
All areas 
- - - - - Percent - - - - - 
- - - - - Receipts - - - - - 
1 1  6 8 9 94 
78 63 2 2 3 7 
18 7 82 9 3 
22 18 78 8 2 
- - - - - Shipments - - - - - 
78 6 8 22 3 2 
8 9 8 6 1 I 14 
66 6 8 34 3 2 
78 72  2 2 28 
studies of alternative handling methods to be con- 
ducted later. 
Amounts of Sorghum Grain Handled 
Equipment and practices used for receiving, 
moving and loacling out grain is determined in part 
by the amounts handlecl cluring a season. Amounts 
of sorghum grain handlecl by inclividual storage in- 
stallations were greater than the amounts stored in 
some installations and less in others in 1959. Some 
operators movecl considerable amounts of sorghum 
in and out of their facilities in merchandising opera- 
tions and, if carryover stocks were light, moved con- 
siderable amounts of new grain into storage. Others 
that merchandisecl very little grain and hacl large 
carryover storage stocks from the previous year 
handled less sorghum grain than they stored. For 
all installations sorghum grain handled was estimated 
at slightly more than three-fourths the amount stored. 
I n  general, smaller storages handled more than 
they stored and larger ones handled less in all areas. 
The smaller storages apparently depend more on 
servicing the trade of local-grown grain in their total 
operation. Consequently, they have a high ratio of 
merchandising trade to storage capacity and large 
seasonal turnover in stocks. The larger installations 
generally have consiclerable space fillecl with CCC 
carryover stocks and handle local-grown grain more 
on a supplementary basis. 
From 60 to 75 percent of the installations in the 
areas studied handled less than half a million bushels 
of sorghum grain, 15 to 30 percent handled between 
one-half and a million bushels and about 10 percent 
handlecl more than a million bushels. 
Receipts and Shipments by Type of Transportation 
About four-fifths of the sorghum grain receipts 
were by truck, whereas about three-fourths of their 
shipments out were by rail, Table 10. There was a 
slight increase in truck transportation as a proportion 
of both total receipts and total shipments during 
1955-59. This supports the widely held opinion that 
trucks are being used for longer hauls to a greater 
extent than formerly. An example of this is truck 
T h e  high proportion of sorghum grain recei~a' 
by rail in North Central Texas suggests that a l a i c  
part of their storage continues to serve as reservoit5 
for grain shipped in from other areas. The greatly 
proportion of new facilities in their recently incrca\ili 
storage space is compatible withq this explanation 
Several operators indicated the new facilities .rvel: 
filled with CCC stocks of grain. I 
Receiving and Loading Out Facilities 
The type and capacity of receiving and loadin? 
out equipment in use at storage installations a i l  
determined in part by the kind of transportation ir 
which grain is received and shipped and by 1h.1 
volume of grain handled during the peak season. 1,) 
part, too, they represent additions to, and ac1aptatiot)t 
of, equipment obtained in earlier years under dillel., 
ent anticipated handling conditions and requiremenl, 
than presently prevail. More and more of the stonr ) 
installations are being adapted to handle both 1.1i1 : 
and truck in receiving as well as shipping grain. 
I About one-third ol: the storage installations 11,il '  r 
only one dump available for receiving grain ~rllil 
the rest had two or more. In  general, a higher ~ J N  
clumps than the smaller ones, although one-fifth 0 
t 
portion of the larger installations had two or mo;, ! 
those in excess of 1-million-bushel capacity had onlq 
one dump. The larger storages tend to have a l o ~ t r  
ratio of grain handled to total storage capacity t l i ; ~  
the smaller ones. Therefore, the need for particulni 
kinds of equipment does not necessarily increase p l r b  
portionately with size. 
The number and capacity of receiving and 1o;lc' 
ing conveyers also varied rather wiclely between stor 
age installations. The  average amount of grain thnb 
coulcl be received or loadecl out per hour increnvc' 
from storages of less than half-a-million-bushel capac. 
ity to those in  excess of a million-bushel-stor& 
capacity. The  range in capacity per hour in eat1 
size category, however, was quite wide. Some inst;tlli 
tions with less than hall-a-million-bushel-5tor,1~ 
capacity had greater receiving capacities per 1101, 
than others with more than a million-bushel-sto1~1:1 
capacity. In  general, installations in the High P1,lir.t 
tended to have greater receiving capacity per 11not 
in comparable size categories than those in thc othf 
two areas. 
Capacity per hour for receiving grain r;~nrr' 
from less than 1,000 bushels per hour to 40,000 l)u511[') 
per hour among storages, Table 1 1. About thrcv fi 
every ten had receiving conveyers sufficient to rctci\ 
from 3,000 to 6,000 bushels per hour and about [ I  
of every four could receive from 1,500 busllcl\ 
12,000 bushels per hour. 
Operators normally do not face the prec;srIlc I( 
loading out grain they face in peak season I . L ' ~ C J J I I I  I 
Ilowever, a high proportion have the same capacity 
11 loatling out as receiving grain with only 15 percent 
' i\ ing less. 
The dominant type of conveying equipment 
1)orted for receiving <grain was the bucket elevator. 
Kiny flat as well as upright storage units have bucket 
Iov;i tors. 
Jlany operators consider conveyer equipment for 
rtiving in terms of the initial operation which 
\tludetl the distribution of the grain to storage bins. 
1 IS quite common, especially for grain which is to 
dried, to pick u p  the grain directly from the 
itiring dump pit with a bucket elevator and drop 
In gravity flow into a nearby bin or tank (the green 
 in bin). Horizontal conveyer belts and augers are 
)it1 to distribute the <grain to storage bins. 
Belts, augers and pneumatic conveyers were also 
t t l ,  either in combination with other types or singly, 
~cceiving equipment by a number of installations 
11tl drag conveyers and gravity flow were used by 
lew. Operators in North Central Texas used a 
t8;iter variety of receiving conveyers, and a higher 
loportion used two or more types, than in the other 
l o  areas. 
In general, conveyer equipment usecl for loading 
11 was similar to that for receiving, although two 
more types were used more frequently than for 
(living. The pneumatic conveyer, be1 t and augers 
more frequently used for loacling out than for 
{tiring, although the pneumatic conveyer was used 
~ i n l y  by storage installations in North Central 
t\ag. The greater variation of conveyer equipment 
I receiving and loading out was likely due to the 
,~tcr role of rail transportation in that area. 
Platform scales were used in weighing grain 
I tipts by most storage installations. However, more 
111c operators in North Central Texas reported 
.ary railroad scales than platform scales for weighing 
~:.il)ts and one of every four had two or more types 
~ilable. A higher proportion of railroad scales than 
'ior types was usecl for weighing grain shipments in 
I ;Ireas, altllough half the operators in the High 
ilnq and about one-fourth in the other two areas 
)ortetl two or more types available. 
Most operators in all three areas usecl the cradle 
1 1 , ~  to unloacl grain from trucks and the power 
,\el  to unloacl railroad cars. However, a few 
'i;itors in North Central Texas reported car dumps 
11 pneumatic conveyers for unloading railroad cars. 
1 :bor Requirements to Receive and Load Out 
I Labor requirements were related to receiving and 
! I~l-out capacities per hour, by rail and truck, Table 
I 
;llthough indicated requirements varied by size 
r ,lorages, there was a discernible pattern in the 
. .,I. In general the number of men required in- 
TABLE 1 1. CAPACITY PER HOUR OF RECEIVING AND LOADING LEGS 
BY SPECIFIED ELEVATOR SIZE CATEGORIES AND AREAS 
Average capacity per hour 
Capacity categories High North Coastal 
Plains Central Bend 
- - - Bushels per hour - - - 
- - Receiving legs of elevators - - 
Less than 500,000 bushels 4,606 2,425 2,077 
500,000 - 999,999 bushels 8,231 10,600 4,691 
1,000,000 bushels and over 1 5,464 10,927 4,446 
- - Loading legs of elevators - - 
Less than 500,000 bushels 4,253 2,400 1,854 
500,000 - 999,999 bushels 7,385 6,240 4,101 
1,000,000 bushels and over 13,036 10,927 4,446 
creased as the capacity to receive and load out 
increased for both truck and rail although require- 
ments declined substantially per 1,000 bushels. The 
average tended to be somewhat higher by rail than 
by truck for both receiving and loading out in com- 
parable sizes. Quite a few operators inc1icated the 
same men requirements for truck and rail. Rut in 
general operators that had both truck and rail receipts 
and shipments involved, and indicated their labor 
requirements, tended to estimate higher requirements 
for rail when the two differed. Only a few indicated 
lower requirements. 
TABLE 12. MEN REQUIREMENTS TO RECEIVE AND LOAD OUT GRAIN 
SORGHUM BY TRUCK AND RAIL AND BY RECEIVING AND LOADING 
OUT CAPACITIES PER HOUR' 
Average men requirements 
Capacity Per 1,000 
per hour Elevators Average Per bushels 
reporting capacity elevator per hour 
capacity 
Number 
Receipts: Truck 
Less than 
4,000 bushels 28 
4,000 - 7,999 
bushels 26 
8,000 bushels 
and above 20 
Rail 
Less than 
4,000 bushels 17 
4,000 - 7,999 
bushels 10 
8,000 bushels 
and above 8 
Shipments: Truck 
Less than 
4,000 bushels 21 
4,000 - 7,999 
bushels 17 
8,000 bushels 
and above 16 
Rail 
Less than 
4,000 bushels 33 
4,000 - 7,999 
bushels 24 
8,000 bushels 
and above 18 
- 
Number 
3.32 
4.42 
6.70 
4.06 
4.40 
7.1 2 
2.48 
2.53 
4.25 
3.1 5 
3.67 
5.78 
- 
Number 
1.60 
.86 
.4 5 
2.23 
.96 
.47 
1.26 
.53 
.34 
1.58 
.76 
.4 3 
'Data based on estimates of requirements by storage operators and 
should not be interpreted as standards of efficiency. 
TABLE 13. PROPORTION OF STORAGE OPERATORS THAT TEST 
SORGHUM GRAIN RECEIPTS FOR SPECIFIED FACTORS BY AREAS 
Kind of test 
Area 
Moisture r n  wFiLt Insects Condim tion 
- - - - - Percent - - - - - 
High Plains 100 5 2 75 77 9 1 
North Central 100 77 92 100 96 
Coastal Bend 100 22 78 56 83 
Data concerned with equipment for receiving 
and loading out grain, presented earlier, suggest the 
slightly higher men requirements for rail receipts and 
shipments is probably due to the types of equipment 
used-which were not the most labor-saving type for 
rail handling at  most of the storage installations. 
Most installations apparently are better equipped to 
handle grain by truck than by rail. T h e  ease of 
hantlling trucks is a factor ancl higher investments are 
required for the more mechanical handling of rail 
cars. 
QUALITY MAINTENANCE IN STORAGE 
T o  preserve the market value of stored grain, 
certain preventive measures are necessary. Loss in  
germination and certain alterations in  chemical com- 
position occur slowly, even under good storage prac- 
tices, and are not readily cliscernible. T h e  storage 
operator is not usually concerned with these unless 
they progress fast enough to  cause loss in market 
value. Other changes caused by insect damage or 
molcl growth tend to  spread rapidly, are readily 
discernible ancl can cause considerable market loss if 
not avoided or controlled. 
This phase of the report concerns the quality 
control practices used by storage operators in  the 
areas studied. T h e  areas were selected initially to 
provide a wicle range i n  grain ancl weather conditions 
that incluce quality deterioration. T h e  quality con- 
trol practices i n  use probably reflect storage operator's 
response to the intensity of these hazards over time 
in each of the areas. 
Tests Prior to Storage 
Sorghum grain, when received, normally is tested 
for factors that influence its market value and stor- 
ability. Factors tested for include moisture content, 
test weight, insect infestation, foreign material (in- 
clutling other grain ant1 finely broken sorghum 
kernels) and condition.  moisture and test weight 
are cleterminecl by objective tests using mechanical 
equipment while the others are by visual observations 
with findings based on experienced judgment. 
Not all sorghums are tested for the same factors, 
Table 13. Whether tests are made on  specific factors 
is an indication of past difficulties. T h e  clifficulties 
experienced with various factors depend not only on 
the grain when received, but  also on the condition 
of structures used for storage, availability of facilities 
needed to maintain market value and the el7ecti\c11 
of preventive measures. All storages are not eql~ 
i n  this respect. Recently built storages may I ~ ; I \ Y  1 
advantage of more modern and efficient facili~ici 
prevent deterioration. 
Moisture ancl condition are consideretl ~ l l c  1111 
important factors because they are reliable intlic,~ti( 1 
of storability. All operators in  all areas m;ttlc I I I ~ I  
ture tests of each lot received ant1 more than 90 ]lib 
cent of them inspected for condition. Am0118 1' 
areas, the North Central area uses the complete I,III: 
of tests most often. Statewide, fewer oper;llols if 
for foreign material than for any other factor, 211 
its use varies widely among the areas (77 pctccr 
North Central; 52 percent, High Plains; 22 pclccl. 
Coastal Bend). Part of this variation may hc r\  
I 
plained by the final disposition of the sorghum\, 1 . 1 1  
example, a high foreign material content m;ltle nq 
of cracked sorghum kernels ancl other grain mir' 
be acceptable without discount to a feet1 mivc~ 1111 
unacceptable to an  exporter. 
Slightly less than half the operators in thc 1l1c' 
Plains and about one-thircl i n  the other are;r5 u1 
they segregated sorghum grains for storage o t ~  11 
basis of particular tests. Moisture content \\.;I$ I '  
main basis used. I n  addition, insect infestation ,I? 
test weight were the next two most frequentlv ucl 
for segregation in  the High Plains and insect inI1$1 
tion and foreign matter were most frequent]! II\I 
in  North Central Texas. 
Acceptable Moisture Content by Storage Operators ( ~ 
Although moisture content is a major f;lt r o ~  I
maintaining the market value of stored gr;~in (0, 
ghums, there is a wicle difference in the moi5tur 
content of grain delivered for storage. Tile masimnf 
moisture level accepted without a drying tlircorrl~ 
varies among storage operators both within nn 
between areas. T h e  operator's willingness to , l t c c j  
Lgrain with high moisture without drying cllalrc 
affected by (1) the intensity of competition lo 11 
storage space, (2) his ability to move a portion 
the grain directly into feed mill markets ~ v h c ~ c  11 
price discount is incurred u p  to 15 percent mois[\l' 
(3) climatic conditions such that he feels Ilc In 
safely store grain with higher moisture and tla~rl\ 
i t  to acceptable levels by aeration and turniny ,In 
(4) his opportunity to blend high moisture gr;ri~l w i  
receipts having low moisture content to attain , r  \ I '  
level for storage. However, when blending or nlo\rr. 
direct to feed markets is not possible, those t h a t  ; i c c t l  
Lgrain for storage i n  excess of 13 percent moi\1111 
without a drying charge presumably absorb tllc c irl 
of drying, o r  the increased risk of loss clue to 111:rl l l  
moisture, i n  their returns from storage. I 
I n  the High Plains, sorghums were acceptc~tl 
higher maximum moisture levels without a 01 \ 111.  
charge than in  the Coastal Bend ancl North Cctiirl 
Texas. Four-fifths of the operators in the High Pl,lil) I 
laximum moisture levels without charge higher 
11nn 13 percent and a few of these had maximum 
leis above 15 percent. Less than one-fourth of 
'1c operators in North Central Texas and the Coastal 
1 ; ~ n t l  had maximum levels without charge higher than 
"cent and none over 15 percent. 
and Aeration 
.rtificial drying of grain when delivered for 
e has been practiced for many years in the 
11 Rend where moisture is an acute problem. 
in the past 7 years have operators in other parts 
State felt it necessary to dry grain delivered 
arage. 
1L('ll15e 
'-obabl 
I '11 c gra 
Jmost three-fourths of the storages in the High 
lave drying facilities. Less than one-fourth 
:m in North Central Texas. This explains in 
y operators in that area are more particular 
7g grain receipts ancl have lower maximum 
f moisture acceptable for storage than in the 
lains. Many storage operators in the North 
area said they did not need drying facilities 
grain is sufficiently field dried for safe storage. 
y discounts and refusal to accept high mois- 
in by storages in the area have affected pro- 
willingness to field dry. 
1 till he; 
' pe Iva 
,I llle r 
I)e bv 
.4er 
mean 
.!,:in (1; 
jut 70 percent of the storage facilities in the 
Bend driecl three-fourths or more of the 
1 grain received for storage. None of them 
ss than one-fourth. Only 11 percent in the 
lains and none in North Central Texas dried 
urths or more of their stored grain. However, 
three-fourths of the operators in the High 
ncl slightly less than one-fifth of them in the 
lentral area did dry some of the grain received 
ige. 
e continuous flow type of drier with heated 
about twice as numerous as the batch drier 
~ ted  air among the storages studied. No other 
s significant. Too, there was little difference 
~roportions of the continuous flow and batch 
areas. 
.ation is considered of major importance as 
s of maintaining market value of sorghum 
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:liminated there by providing maximum use 
:. The popularity of aeration is shown by 
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[pable of aerating almost all of it. 
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TABLE 14. FUMIGATION PRACTICES BY AREAS 
Proportion of operators that fumigate 
using specified practices 
Type of practice 
High North Coastal 
Plains Central Bend 
- - - - Percent - - - - 
Service performed by 
Elevator personnel 7 7  75 89 
Commercial firms 2 3 25 11 
Means of fumigating 
Gravity 45 24 25 
Aeration system 2 9 52 75 
Both 2 6 24 0 
System used 
Single pass . 50 54 27 
Recirculate 26 33  67  
Both 24 13 6 
most usually considered in deciding when to aerate 
are: (1) the development of "hot spots," (2) average 
moisture content, (3) differential between grain and 
outside temperatures and (4) weather conditions. 
While the need for turning is supposed to be 
eliminated by aeration, the practice still persists in 
aerated facilities. More than half of the operators 
in the High Plains and a fourth of those in other 
areas, with equipment to aerate their sorghums, also 
turned them. Some is turned soon after binning, 
other is turned at intervals of 3 or 6 months and the 
rest is turned "as needed." In storages with only 
part of their space aerated, the unaerated grain was 
turned more often. When sorghums are turned soon 
after binning, the purpose usually is to add a pro- 
tectant against insect infestation. This should not 
be considered as an adjunct to aeration. 
About one-third of the storage facilities were 
equipped with automatic temperature sensing systems. 
Deep bin probing was the method most commonly 
used in the absence of automatic systems. 
Insect Control in Stored Sorghum Grain 
About one-fourth of the operators applied a pro- 
tectant, usually malathion, when the grain was movecl 
into storage. Fumigation to control insect infestation 
while the grain was in storage was practiced by most 
opera tors. 
Most storage operators use their own personnel 
to fumigate. However, about one-fourth in the High 
Plains and North Central areas ancl one-tenth in the 
Coastal Bend hired commercial firms to perform the 
service, Table 14. Most of those that used commercial 
service were larger storages. Too, a few used com- 
mercial service for only part of their facilities ant1 
serviced the rest themselves. Apparently, commercial 
service was used when the task was more than usually 
clifficult and required the service of a specialist. 
Methods employed in fumigating varied con- 
siderably among storage operators. Except in the 
Coastal Bend where three-fourths used their aeration 
systems and "recirculate" the fumigant, there was 
little pattern. The fumigant can be "recirculated" 
by an aeration system if ducts are run from the top 
of the bin down to re-enter the main line aeration 
ducts. Mo5t of those that use their aeration system 
for fumigating have installecl such ducts. However, 
some still make a "single pass" by allowing time for 
the fumigant to be forced from the bottom up  through 
the grain to the top of the bin and cutting off the 
system. Tl\Thether they make a "single pass" or "re- 
circulate" depends to some extent on the type of 
fumigant used. Some storage operators equipped to 
do so employ the "single pass" sometimes and "recircu- 
late" at others. Other operators employ both methods 
because they have only a part of their storage space 
aerated and equipped to "recirculate." 
a surface treatment on part of their storecl grain 1 1  
prevent Indian meal moth infestation. 
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State-wide Research 
The Texas Agricultural Experiment Station 
is the public agricultural research agency 
of the State of Texas, and is one of the 
parts of the A&M College of Texas. 
Location of field research units of the Texas 
Agricultural Experiment Station cmd cooperating 
agencies 
IN THE MAIN STATION, with headquarters at  College Station, are 13 subj 
matter departments, 3 service departments, 3 regulatory services and 
administrative staff. Located out in the major agricultural areas of Tcrs 
O P E R A T I O N  20 substations and 10 field laboratories. In addition, there are 13 coopwa stations owned by other agencies. Cooperating agencies include the T 
Forest Service, Game and Fish Commission of Texas, Texas Prison 
U. S. Department of Agriculture, University of Texas, Texas Techno 
College, Texas College of Arts and Industries and the King Ranch. 
experiments are conducted on farms and ranches and in rural homes. 
THE TEXAS STATION is conducting about 450 active research projects, ~ o u  
in 25 programs, which include all phases of agriculture in Texas. Am 
these are: 
Conservation and improvement of soil Beef cattle 
- - Conservation and use of water Dairy cattle 
Grasses and legumes Sheep and goats 
Grain crops Swine 0 R G A N I  Z A T 1 0 N Cotton and other fiber crops Chickens and turkeys Vegetable crops ' Animal diseases and parasites 
Citrus and other subtropical fruits Fish and game 
Fruits and nuts Farm and ranch engineering 
Oil seed crops Farm and ranch business 
Ornamental plants Marketing agricultural productr 
Brush and weeds Rural home economics 
Insects Rural agricultural economics 
Plant diseases 
Two additional programs are maintenance and upkeep, and central seni 
Research results are carried to Texas farmers, 
ranchmen and homemakers by county agents 
and specialists of the Texas Agricultural Ex- 
tension Service 
y o d a y  5 K e d m ~ c k  4 3  y o m o m w ~  
AGRICULTURAL RESEARCH seeks the WHA 
WHYS. the WHENS. the WHERES and the HC 
hundreds of problems which confront operators o 
and ranches, and the many industries depending on 
or serving agriculture. Workers of the Main Station 
and the field units of the Texas Agricultural Experi- 
ment Station seek diligently to find solutions to these 
problems. 
